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h Standard method for Hg determination (EN 13806, AOAC)





















hSegmented flow analysis (SFA)
hContinuous  sample flow
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Andrade et al,1983, Spectrochim. Acta


















hSegmented flow analysis (SFA)
hContinuous sample flow
hFlow injection analysis (FIA)
Andrade et al,1983, Spectrochim. Acta
hSequential injection analysis (SIA)
ICFIA 2005Multicommutation (MC)







 Miniaturisation of flow systems
 Improved mixing conditions 
 Reduced sample and reagent consumption
 Flexibility
Limitations
 The need to aspirate the solutions (or re-circulating the solutions)
 Limited commercial availability
 Lack of robustness of the valves
ICFIA 2005Objectives
 Calibration procedure using a single standard solution
 Reagent/sample reduction
 Waste reduction
 Application to the determination of mercury in fish samples
ICFIA 2005Flow manifold
C: carrier HCl 3% v/v (flow rate: 11 ml min-1); R: reducing solution NaBH4 0.2% m/v in NaOH
0.05% m/v (flow rate: 6 ml min-1); S: sample/standard solutions; RC: reactor, 30 cm; Ar : argon 
(flow rate: 70 ml min-1); AA : atomic absorption spectrophotometer; V1-V3: solenoid valves; 




















Single standard calibration ∆t: sampling time (0.5-10 s)
Traditional calibration ∆t: sampling time (5 s)
ICFIA 2005Figures of merit
FIAS 100 MCFIA MCFIA
Single standard
calibration (10ppb)
Limit of detection (ng)



































b Mean ± std deviation of 7 different working days
ICFIA 2005Figures of merit (cont)



















50 – 1000 µl
0.11 ml
0.1 – 2.0 mg
0.025 – 0.50 mg
3.8 – 5.7 ml







Single standard calibration b
mg/Kg
Dogfish (DORM-2) 4.64 ± 0.26 4.37 ± 0.13 4.44 ± 0.28

































b Mean ± std deviation (n=3)
ICFIA 2005Slope comparasion method
theoretically b=0
The linear relationship A = m V + b









Different volumes of the same sample/standard 
solution are intercalated in the system
sample calibration curve
plotting peak area versus injection time
ICFIA 2005Slope comparasion method
 Correlation 
coefficient 






Addition 2 ppb 
 
Addition 5 ppb 
 
Addition 10 ppb 
 




























































ICFIA 2005Slope comparasion method
Making use of the linear relation between the signal 
(peak area) and injection time the concentration of the 
sample can also be accurately determined.
Correlation b
coefficient



































Dogfish (Dorm-2): Certified value =  4.64± 0.26 mg/Kg
ICFIA 2005Conclusions
 The developed multicommutated flow system is accurate and 
precise for the determination of mercury in fish samples
 Advantage over the traditional calibration
 Less time consuming
 Reagent/standard consumption
 Waste production
 Sample dilution is easily adjusted
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